Gap-junctional hemichannels are activated by ATP depletion in human renal proximal tubule cells.
We present evidence suggesting that gap-junctional hemichannels (GJH) may be involved in acute ischemic injury of human renal proximal tubule cells (hPT cells). Two GJH, from neighboring cells, join to form an intercellular gap junction channel (GJC). Undocked GJH are permeable to hydrophilic molecules up to 1 kDa, and their opening can significantly alter cell homeostasis. Both GJC and GJH formed by connexin 43 (Cx43) are activated by dephosphorylation. Hence, we tested whether GJH activation during ATP depletion contributes to cell damage in renal ischemia. We found that hPT cells in primary culture express Cx43 (RT-PCR and Western-blot analysis) at the plasma membrane region (immunofluorescence). Divalent-cation removal or pharmacological ATP depletion increased cell loading with the hydrophilic dye 5/6 carboxy-fluorescein (CF, 376 Da) but not with fluorescein-labeled dextran (>1500 Da). Endocytosis and activation of P2X channels were experimentally ruled out. Several GJC blockers inhibited the loading elicited by PKC inhibition. Double labeling (CF and propidium iodide) showed that both Ca(2+) removal and ATP depletion increase the percentage of necrotic cells. Gadolinium reduced both the loading and the degree of necrosis during divalent-cation removal or ATP depletion. In conclusion, GJH activation may play an important role in the damage of human renal proximal tubule cells during ATP depletion. These studies are the first to provide evidence supporting a role of GJH in causing injury in epithelial cells in general and in renal-tubule cells in particular.